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Abstract
Racial discrimination has been linked to psychological distress among people of color. The
degree to which psychological distress is associated with racial discrimination experiences varies
across individuals. Racial identity may be one key set of individual difference factors that can
influence how discrimination impacts psychological distress, but existing empirical findings
remain mixed on the moderating role of racial identity in the links between discrimination and
distress. The present study leveraged virtual reality technology to experimentally invoke
experiences of discrimination. The study was aimed to (1) determine the causal effects of racial
discrimination on psychological distress (i.e., stress and negative affect), and (2) characterize the
moderating roles of the dimensions of racial identity in the links between discrimination and
emotions. Participants included 185 English-speaking ethnic minority adults (Mage = 23.92, SDage
= 1.35). We found that real-time experiences of racial discrimination in immersive virtual
environments were linked to greater stress and negative affect. We found that racial identity
centrality, public regard, and private regard did not moderate the links between discrimination
and psychological distress. Findings have implications for current and future understanding of
how individuals of color may be negatively impacted by or protected from the harmful
experiences of discrimination.
Keywords: Racial Identity, Racial Discrimination, Stress, Negative Affect

RACIAL IDENTITY, DISCRIMINATION, AND DISTRESS

3

Moderating Roles of Racial Identity in the Effects of Discrimination on Distress
Racial discrimination is an important risk factor for psychological distress among people
of color. Racial discrimination is one aspect of systemic racism, in which people of color are
differentially and unfairly treated based on their race (D. R. Williams et al., 2019). A systematic
review and meta-analysis of 293 primary studies showed a robust association between
experiences of racial discrimination and psychological distress (Paradies et al., 2015). The
degree to which psychological distress is associated with racial discrimination experiences varies
across individuals. Such variability may be influenced by individual factors and/or systematic
differences in methodological approaches used to examine discrimination experiences. First,
racial identity constitutes one key set of individual difference factors that can influence how
individuals appraise, recall, and respond to racial discrimination incidents. Existing empirical
results remain mixed on whether—and which dimensions of—racial identity exacerbate or
protect against harmful effects of racial discrimination experiences. Second, variations in study
methods to examine the possible effects of racial discrimination may have contributed to these
mixed findings. Particularly, results from observational studies that involve self-reported
discrimination experiences may not transfer to results from experimental studies that simulate
standardized discrimination incidents across research participants. To the extent that
observational studies may be impacted by individual differences in recall and reports—behaviors
that may be influenced by racial identity, using an experimental design has the advantage of
better interrogating negative effects of racial discrimination on psychological distress, and
possible moderations by racial identity. The present experimental study was aimed to examine
how three dimensions of racial identity moderated the effects of racial discrimination on
psychological distress.
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Racial Discrimination and Psychological Distress
Racism is conceptualized as a broad system of oppression comprised of cultural,
institutional, and interpersonal level factors based on power imbalances that favor the dominant
White racial group and grant it unearned privileges (Harrell & Sloan-Pena, 2006). Racial
discrimination is one behavioral manifestation of racism and involves unfair differential
treatment of individuals of color based on their race in interpersonal exchanges. Experiences of
racial discrimination have been linked to a host of negative physical and mental health outcomes
among Latinx/Hispanic, Asian American, and African American/Black individuals (Lee & Ahn,
2013, 2011, 2012; Lewis et al., 2015; Vines et al., 2017; Williams et al., 2019). Particularly,
racial discrimination experiences have been linked to higher levels of general psychological
stress, higher levels of negative affect, lower levels of positive affect, and symptoms of mental
health disorders (Brondolo et al., 2008; Ong et al., 2009; Paradies et al., 2015; Pascoe &
Richman, 2009).
Racial discrimination has been characterized as a unique, chronic stressor for people of
color, over and above other life stressors (Lewis et al., 2015; Vines et al., 2017). Thus, they may
allocate internal and social resources to cope (Brondolo et al., 2008). Stress and coping
frameworks are helpful in understanding the relations between discrimination and health
outcomes (Ong et al., 2009; Pascoe & Richman, 2009; Vines et al., 2017; D. R. Williams, 2018).
For example, the transactional model of stress and coping (Lazarus & Folkman, 1984) and the
reserve capacity model (Gallo & Matthews, 2003) posit that when individuals are exposed to
discriminatory events, they may appraise the events to be taxing and exceeding their resources to
navigate. This process prompts stress responses.
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Although the links between racial discrimination and psychological distress have been
well documented in empirical research, individual difference factors—such as people’s
connections to and expectations around their racial group membership—may affect these
bivariate associations. For example, one study showed that African American individuals who
did not anticipate experiencing discrimination had stronger negative responses to discrimination
than African American individuals who had high expectations of being victimized by
discrimination (Johnson et al., 2013). This finding suggests that individuals’ responses to racial
discrimination experiences may vary by how they identify with their racial group.
The Role of Racial Identity in the Links Between Discrimination and Distress
Racial identity is one aspect of social identity that characterizes the ways in which
individuals conceptualize their social position as a member of their racial group when in contact
with other racial groups (Cross Jr., 1991; Sellers et al., 1998). Early research showed that people
of color who identify more strongly with their racial group were more likely to attribute
ambiguous events to be race related than those who were less strongly identified with their
ethnoracial group (Operario & Fiske, 2001; Shelton & Sellers, 2000). Hence, racial identity has
been theorized as an important individual difference factor in understanding how individuals
respond to racism and discrimination (Cokley, 2007).
Social identity theory and self-categorization theory can guide scientific understanding in
how racial identity may protect against or exacerbate the negative psychological consequences of
racial discrimination (Tajfel & Turner, 2004; Turner et al., 1987; Yip et al., 2019). Social
identity theory posits that individuals select social identities to which they want to belong and
have strong motivations to maintain a positive self-concept even in the face of stressors (Tajfel &
Turner, 1984). Thus, individuals who have a strong sense of racial self-concept and view their
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race favorably may be well-equipped to cope with threats and stressors related to their identity,
such as racial discrimination. Furthermore, self-categorization theory—an extension of social
identity theory—posits that individuals’ identities become salient based on contextual clues
about situations that they are in (Turner et al., 1987). In this view, the social context of
interpersonal discrimination experiences may make people of color more aware of differences
between their racial group and the dominant group, and thus they may experience negative
emotional consequences. Emerging research has shown complex associations among racial
discrimination, racial identity, and psychological distress. Some studies investigating racial
identity as a moderator in the links between discrimination and distress have indicated racial
identity to intensify the links between discrimination and distress, whereas others have
demonstrated racial identity to be protective against psychological consequences of racial
identity (Brondolo et al., 2009; Woo et al., 2019).
Dimensions of Racial Identity and Mixed Results of Their Possible Moderating Roles
Research on racial identity has been focused on several key stable dimensions 1:
centrality, public regard, and private regard (Sellers et al., 1998). Centrality refers to the extent to
which individuals’ race is a core part of their self-concept. Private regard refers to individuals’
positive or negative evaluative judgment about their own membership in a racial group. Public
regard refers to people’s positive or negative perception of how others evaluate their racial
group. Among African Americans and Asian Americans, centrality has been shown to be
positively related to private regard and negatively related to public regard, whereas private

Sellers’ 1998 model proposes several other dimensions of racial identity including salience, nationalist ideology,
oppressed minority ideology, assimilationist ideology, and humanist ideology. However, the centrality and regard
(e.g., public and private) dimensions have been identified as the key dimensions in understanding experiences and
psychological consequences of discrimination (Sellers et al., 2006) and have been the most frequently studied in the
existing literature using this model.
1
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regard and public regard generally have been shown to be unrelated (Banks & Kohn-Wood,
2007; Burrow & Ong, 2010; Rivas-Drake et al., 2008; Sellers et al., 2006). Among Latinx
American individuals, centrality has been positively related to private regard and unrelated to
public regard, whereas private regard has been positively related to public regard (French &
Chavez, 2010). These separate dimensions of racial identity likely affect the psychological
consequences of discrimination differently.
Thus far, theoretical predictions and empirical findings remain mixed on which
dimensions of racial identity may buffer or exacerbate the links between racial discrimination
and distress. Consistent with social identity theory, individuals who score high in racial identity
centrality and racial private regard are expected to want to maintain positive self-concept;
centrality and private regard are theorized to buffer negative effects of racial discrimination.
Furthermore, according to self-categorization theory, high levels on all three dimensions of racial
identity (e.g., centrality, public regard, and private regard) are expected to exacerbate
psychological distress associated with racial discrimination. This is because in the context of
discrimination experiences, differences between individuals’ racial group and the mainstream are
thought to be more salient for individuals high in these racial identity dimensions. Both theories
would posit that for those who believe that others hold generally positive views of one’s own
racial group (i.e., high levels of public regard), experiences of racial discrimination are
unexpected and detrimental. Thus, high levels of public regard are thought to exacerbate the
harmful consequences of discrimination on distress.
Empirical evidence to date is mixed on which dimensions of racial identity may protect
against or exacerbate the consequences of discrimination on distress. When aggregating the
mixed empirical support in 18 primary observational studies conducted across ethnoracial
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groups, researchers failed to show reliable statistically significant moderations by private regard,
public regard, and centrality in the relations between discrimination and adjustment outcomes in
a recent meta-analytic investigation (Yip et al., 2019). On the one hand, some studies have
suggested buffering roles of centrality (Caldwell et al., 2004; Cobb et al., 2019), private regard
(Lui, 2020; Rivas-Drake et al., 2008), and public regard (Seaton & Iida, 2019) in the links
between discrimination and distress. On the other hand, studies have also suggested exacerbating
roles for centrality (Burrow & Ong, 2010; Lui, 2020) and public regard (Caldwell et al., 2004;
Sellers et al., 2006; Sellers & Shelton, 2003). Additionally, some investigations have shown null
findings for all three dimensions (French & Chavez, 2010; Huynh & Fuligni, 2010).
The Status Quo of Existing Research and Mixed Findings
Most existing studies of racial discrimination have used observational methods, in which
participants recall and report their racial discrimination experiences in the past (Lewis et al.,
2015). Reliance on observational survey methods makes it difficult to ascertain the moderating
role of racial identity dimensions in the links between discrimination and distress for several
reasons. First, existing self-report discrimination measures ask participants to recall their
discriminations over varying time periods including over the last day, month, and year.
Individuals may not accurately remember instances of racial discrimination that have occurred
over long time frames (Neblett, 2019). For example, of the past studies that have examined the
moderating role of racial identity on links between discrimination and distress, self-reported
discrimination experiences have been assessed over varying timepoints including experiences
occurring over the lifetime (Rivas-Drake et al., 2008), over the past year (Caldwell et al., 2004;
Sellers et al., 2006; Sellers & Shelton, 2003) and over the past six months (Lui, 2020). Few
investigations have assessed discrimination in real time (Burrow & Ong, 2010; Desalu et al.,
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2021). Assessments that take place in real time may eliminate confounds related to individual
differences in remembering and reporting accurately racial discrimination experiences. Second,
similar to many self-report measures, discrimination scales may be fraught with recall and
reporting biases. Particularly, self-report discrimination measures may be vulnerable to
perception biases such as vigilance bias (i.e., perceiving more discrimination than actually exists)
or minimization biases (i.e., perceiving less discrimination than actually exists) depending on
individual differences in lived experiences (Kaiser & Major, 2006). Third, previous
investigations have shown that individuals’ awareness and recall of discrimination experiences
may vary as a function of racial identity (Neblett, 2019; Sellers & Shelton, 2003). For example,
previous investigations have shown that higher levels of racial identity centrality are associated
with greater likelihood to report daily encounters of racial discrimination (Burrow & Ong, 2010).
This could be because people who are more connected to their racial group membership may
have heightened awareness of these events. The same investigation showed that higher levels of
racial private regard are associated with lower likelihood of reporting daily encounters of racial
discrimination (Burrow & Ong, 2010). This could be because individuals high in racial private
regard may be able to brush off discrimination events and deploy psychological resources to
adaptively cope in the face of these stressors. Taken together, these mixed findings and possible
methodological explanations suggest the need for a systematic investigation to clarify the role of
racial identity in the relations between discrimination and distress that address the limitations of
observational research.
The Merit of Experimentation
Experimentation has the advantage of clarifying the possible moderation by racial
identity in the association between racial discrimination and psychological distress. Experimental

RACIAL IDENTITY, DISCRIMINATION, AND DISTRESS

10

research can help isolate the moderating roles of racial identity without having it comingled with
self-report and recall of discrimination experiences. By invoking the same standardized
experimental stimuli simulating discrimination experiences, researchers can account for
individual differences in recall and reporting of past discrimination experience. Thus, using an
experimental approach can isolate the effects of racial discrimination on distress without the
confounds of reporting biases.
Existing experimental research on discrimination and psychological distress has tended to
use vignettes, video clips, and imagined scenarios to invoke experiences of discrimination
(Neblett & Roberts, 2013; Tao et al., 2017; Yoo & Lee, 2009). These methods typically do not
allow individuals to be immersed in the discrimination inductions and may not capture how
people tend to respond to their experiences of discrimination in the real world. A few studies to
date have used experimentation to investigate the moderating role of racial identity on the links
between discrimination and psychological outcomes, but it is unclear how well the findings from
these studies may generalize to stress and negative affective responses. Similarly, it is unclear
how well videos, vignettes and imagined scenarios invoking racial discrimination generalize to
actual experiences of discrimination (Lui et al., 2021). Additionally, the findings from the few
studies which have used experimental methods do not converge on the moderating role of all of
the dimensions in the links between discrimination and distress. For example, one study
examining racial identity and autonomic stress responses to racial discrimination used imagined
vignettes to induce discrimination and showed that high levels of racial private regard may
protect individuals from stress responses after exposure to blatant racism, whereas high levels of
racial public regard exacerbate physiological responses to blatant racism (Neblett JR. & Roberts,
2013). Additionally, one recent experimental investigation using video clips to manipulate
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experiences of racial discrimination found that high levels of racial private regard buffered the
effects of racial discrimination, high levels of racial centrality exacerbated the effects of racial
discrimination, and racial public regard did not moderate the relations between discrimination
and health outcomes (Desalu et al., 2021). Taken together, the limited and mixed evidence
suggests a need for an experimental approach that allows for immersive realism while also
addressing limitations of observational research. Using virtual reality (VR) in experimental
research can address limitations related to recall and reporting biases while allowing for
immersive realism not afforded by other experimental methods (Rosa & Breidt, 2018).
The Present Study
The present study was aimed to examine the moderating roles of three dimensions of
racial identity in the effects of racial discrimination on distress. We pursued two aims: (1)
determine the causal effects of racial discrimination on psychological distress (i.e., stress and
negative affect), and (2) characterize the moderating roles of the dimensions of racial identity in
the links between discrimination and emotions. For Aim 1, our hypothesis was that individuals in
the discrimination condition would report greater stress and negative affect than those in the
control condition (H1). For Aim 2, we hypothesized that centrality would exacerbate the harmful
effects of discrimination on stress and negative affect (H2), and private regard would buffer the
effects of discrimination on stress and negative affect (H3). Given mixed results in existing
research and predictions from social identity theories, we tested two sets of directional
hypotheses for the role of public regard. Consistent with predictions raised by social identity
theories, racial public regard was hypothesized to intensify the harmful effects of discrimination
on stress and negative affect (H4a). Consistent with recent empirical findings, racial public
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regard was expected to show null moderation effects on the harmful effects of racial
discrimination on stress and negative affect (H4b).
Method
We used data from a broader experimental study of the effects of racial discrimination on
stress and alcohol use outcomes in ethnic minority adults. The broader parent study leveraged
virtual reality to deliver experimental manipulations of racial discrimination of varying levels of
intensity to determine the real-time causal effects of discrimination on drinking and stress
outcomes in ethnic minority young adults. Procedures included a brief prescreening
questionnaire to determine study eligibility, informed consent, baseline demographic
questionnaires, a baseline virtual reality simulation, an experimental virtual reality simulation,
and a set of survey questionnaires.
Participants
Participants included 185 English-speaking ethnic minority adults between the ages of 18
and 30 (Mage = 23.92, SDage = 1.35). The sample consisted of 51.4% full-time undergraduate
college students and 48.6% community adults. Participants were eligible if they indicated that
they drink alcohol. Additional exclusion criteria included being an international or foreign
exchange student, or having motion sickness or epilepsy. The sample included individuals who
identified as Hispanic/Latino/Spanish American (40.5%), Asian/Asian American (28.6%),
Black/African American (19.5%), and another category comprised of those who identified as
Native American, another ethnoracial background not listed, and/or multiracial (11.4%).
Participants who identified with more than one ethnocultural backgrounds were asked to also
indicate their primary racial group in a prescreening questionnaire. The primary racial group
selections that they made in the prescreening questionnaire determined which discrimination
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script was used in the experimental manipulations. Gender identities represented among the
sample included men (50.3%), women (47.6%), transgender individuals (0.5%), and
nonbinary/genderfluid individuals (1.6%). Among the sample, 78.9% were heterosexual, 10.3%
were bisexual, 3.8% were gay, 2.7% were pansexual, 2.7% were queer, 1.1% were asexual, and
0.5% were lesbian.
Procedures
Recruitment and Screening. Data collection started in Spring 2021 and continued until
the target sample size was achieved in June of 2022. Participants were recruited from Southern
Methodist University’s (SMU) student subject pool, mass emails to SMU students and alumni of
color, flyers posted around the Dallas-Fort Worth-Arlington metroplex, and nationwide online
advertising on social media platforms including Facebook, Instagram, Twitter, and Craigslist.
There were two methods of participation: in-person or remote participation. Individuals local to
the Dallas-Fort Worth-Arlington metroplex came to the lab to participate using an Oculus Rift S
headset. Individuals could participate remotely if they had an Oculus Rift, Rift S, Quest, or Quest
2 VR headset at home with the appropriate equipment to run the simulation on their computer.
Individuals who were participating remotely must have had access to a compatible virtual reality
headset, reliable internet, and a Windows operating computer. Among the sample, 73.0%
participated in person and 27.0% participated virtually
In-Lab Procedures. The study protocol lasted approximately 60 minutes and consisted
of an informed consent, two VR simulations, and survey questionnaires. Participants first
provided an informed consent for the study procedures, and then answered basic demographic
questions. Next, they were introduced to the VR equipment and an experimenter explained the
context of the simulation. The VR simulations took place in a virtual environment depicting a
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scene of a back porch at a house party. Participants were instructed that the avatars depicted in
the simulation could hear and respond to them, so they should have a conversation with the
avatar as if they were having a conversation with a person that they just met in real life. Before
beginning the conversation with the avatar, participants were instructed to rate their stress level.
Participants were also reminded to rate their stress level at the end of the conversation with the
avatar. The first simulation served as a baseline trial conversation to account for novelty effects
of the VR. In this simulation, participants engaged in a casual, non-stressful conversation with a
female avatar. After the first simulation, participants provided stress and negative affect ratings,
and rated the extent to which they were immersed in the environment. The second simulation
served as the experimental condition in which enrolled participants were assigned randomly into
either the control (n = 43), major discrimination (n = 45), microinsult (n = 48), or
microinvalidation (n = 49) condition. These three discrimination conditions of varying intensity
represented a wide variety of discrimination experiences. For analyses, these three conditions
were grouped together into one broad discrimination condition (n = 142) to compare with the
control group (n = 43). The stress and negative affect rating procedures for the second simulation
were identical to those of the first simulation. Providing these stress and negative affect ratings
before and after the experimental condition established temporal precedence so that a causal
relation between the discrimination experience and a psychological distress response could be
established. Participants were compensated with either research credit, $30 cash for in-person
study visits, or $30 electronic gift cards for remote study visits.
VR Simulation Procedures. The virtual avatar interacting with the participant was
controlled by a member of the research team through a computer from an adjoining room unseen
by the participant. Voice modulation was used so that the voice of the actor matched the gender
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of the avatar. The research actor playing the avatar followed a standardized semi-structured
script to invoke either an experience of discrimination based on the self-reported primary race of
the participant or a general stressful conversation unrelated to race as determined by the
randomization condition. The semi-structured scripts also allowed flexibility for the actor and
participant to engage in natural conversation. Randomization procedures involved stratified
randomization to create a separate block for each sampling subgroup (i.e., community and
college student sample). Following the VR simulations, participants reported their level of
immersion and discomfort in the scenarios and how realistic they believed the scenarios to be.
Experimental Stimuli in Virtual Environment
Participants were randomly assigned to either one of three racial discrimination
conditions or a control experimental condition. Depending on their random assignment,
participants engaged in stressful conversation with a male avatar eliciting either racial
discrimination or general stress unrelated to race. The content of the discrimination conditions
were based on vignettes that have been validated to represent varying severity levels of everyday
racial discrimination experiences including major discrimination, microinsult, and
microinvalidation (Lui et al., 2020). The content of the semi-structured scripts were constructed
as defined by Sue’s taxonomy (Sue et al., 2007). The major discrimination condition consisted of
name-calling, avoidant behavior (e.g., looking away), and purposefully discriminatory actions
directed toward another person in the simulation whose racial background matches that of the
participant. The microinsult discrimination condition consisted of themes including ascription of
intelligence, second class citizenship, pathologizing cultural values or communication styles, and
assumption of criminal status that varied slightly based on the self-reported race of the
participant. The microinvalidation discrimination condition consisted of assumptions including
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foreigner in own land, color blindness, myth of meritocracy, and denial of individual racism. The
non-discrimination control condition consisted of stressful conversation topics unrelated to the
racial background of the participant such as finances, final exams, and employment.
Self-Reported Measures
Multidimensional Inventory of Black identity (Sellers, 1997). Racial identity was
measured using the Multidimensional Inventory of Black Identity (MIBI), which has been
modified for use in individuals of other ethnoracial minority backgrounds (Yip et al., 2013).
Participants were first asked to indicate their primary ethnic self-identification, and then asked to
rate items about their identification with their ethnic heritage on a scale of 1 (strongly disagree)
to 7 (strongly agree). The MIBI includes dimensions of centrality, or how strongly individuals
feel their race is a part of their self-concept (8 items; e.g., “being ___ is an important part of my
self-image”), private regard, or individuals’ evaluative judgements about their own race (7 items;
e.g. “I feel that ___ have made major accomplishments and advancements”), and public regard,
or how positively individuals believe others view their race (6 items: e.g., “Overall, ___ are
considered good by others”). Although initially developed for use in Black individuals, the MIBI
has shown adequate internal consistency reliability and convergent validity for use across
ethnoracial groups (Casey-Cannon et al., 2011; Yip et al., 2013). In the present sample, the
public regard subscale (Cronbach’s alpha = .87), the private regard subscale (Cronbach’s alpha =
.76), and the centrality subscale (Cronbach’s alpha = .84) showed adequate internal consistency
reliability.
Stress Ratings. Participants were asked to provide stress intensity ratings using a
handheld VR controller. Throughout the simulation, a stress meter bar was displayed at the
bottom of the screen and participants were asked to rate their stress before, during, and after each
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of the simulations. Stress levels were rated on a scale of 0 (not at all) to 100 (extremely stressed).
This measure of stress was similar to stress measures used in previous research which have
demonstrated adequate construct validity and reliability (Muaremi et al., 2013).
Positive and Negative Affect Schedule (Watson et al., 1988). Negative affect was
measured using relevant items from the Positive and Negative Affect Scale. Participants were
asked to rate how strongly they felt negative emotions (e.g., hostile, irritable) on a scale of 1 (not
at all) to 5 (very much). The Positive and Negative Affect Scale has shown adequate internal
consistency reliability and construct validity across ethnoracial groups (Brondolo et al., 2008;
Merz et al., 2013). In the present sample, the pre-simulation negative affect items (Cronbach’s
alpha = .83) and the post-simulation negative affect items (Cronbach’s alpha = .85) from the
PANAS scale showed adequate internal consistency reliability.
Power and Data Analysis Plan
The original target sample size of 176 was determined by an a priori power analysis for
the broader parent study. To determine if the target sample size of 176 would be sufficient to
detect expected effects for the present study, a series of Monte Carlo simulations were conducted
using Mplus (see supplemental table S1). First, we tested the power to detect parameter estimates
drawn from prior research assuming N = 176. Second, we tested the minimum effect size that
would achieve 80% power with N = 176. Finally, we estimated the statistical power needed to
detect a range of effect sizes in exploratory pairwise comparisons between each racial
discrimination condition and the control condition.
We consulted observational research data from a meta-analysis examining the moderating
role of racial identity in the relations between discrimination and adjustment (Yip et al., 2019).
We also considered effect sizes from an experimental study examining the moderating role of
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vicarious discrimination and drinking outcomes (Desalu et al., 2021). The experimental study on
the moderating role of vicarious discrimination and drinking outcomes was similar to the design
of the present study. These results suggested medium-large effect parameter estimates for the
discrimination x centrality interactions (Cohen’s f = .39) and the discrimination x private regard
interactions (Cohen’s f = .36). Neither the meta-analysis of observational studies nor the
experimental study yielded a statistically significant moderating effect for the discrimination x
public regard interactions. Power analyses indicated that a sample size of 176 would yield 79.6%
power to detect a small to medium moderation effect.
Power analyses were also conducted to account for potential exploratory examinations of
differences in the dependent variables between one of the three discrimination conditions and the
control condition. This would reduce the subsample size to N = 88 (expected n = 44 in each
group). With a reduced subsample size of N = 88, the study was expected to be sufficiently
powered to detect a medium to large moderation effect, but not a small-medium moderation
effect. Taken together, these results suggested that the target sample size of 176 would be
sufficient to detect small to medium interactions between discrimination x private regard and
discrimination x public regard when N = 176, and medium-large interactions when N = 88. See
Table S1 in supplemental materials for detailed information on the power analyses.
Descriptive analyses were conducted in SPSS version 26 and the main study analyses
were conducted in Mplus version 8. To test H1, we conducted regression analyses examining
differences in post-simulation stress by experimental condition, when accounting for presimulation stress scores. A similar regression analyses was performed for negative affect as the
outcome variable. To test H2 through H4, interaction terms between racial discrimination and
each of the racial identity dimensions were computed (i.e., racial discrimination x centrality,
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racial discrimination x public regard, and racial discrimination x private regard). Postsimulation stress was regressed on the racial identity dimension, discrimination, and their
interaction term. Each racial identity variable was mean-centered. For analyses predicting postsimulation stress, pre-simulation stress was included as a covariate. Similar analytic procedures
were repeated for regression analyses predicting post-simulation negative affect. For analyses
predicting post-simulation negative affect, pre-simulation negative affect was included as a
covariate.
Results
Preliminary Analyses
Data were explored to examine whether the assumptions of linear regression (i.e.,
linearity, homoscedasticity, independence of observations, normality) were met. All regression
analyses predicting post-simulation stress met the assumptions of linear regression. Predicted
Probability (P-P) plots showed that for regression analyses predicting post-simulation negative
affect, the data violated assumptions of normal distribution of residuals. For these analyses
which violated the assumptions of normal distribution of residuals, maximum likelihood models
with standard errors that are robust to non-normality were used. There were minimal missing
data, including two cases on the post-simulation negative affect scores and four cases on the
post-simulation stress scores. Missingness was handled by full informational maximum
likelihood.
Differences in demographic characteristics and baseline stress ratings were examined
between participants assigned to the discrimination conditions and control condition. Chi-square
tests of independence showed that the discrimination group did not statistically significantly
differ from the control group on ethnoracial background [χ2(3,185) = 1.70, p = .637]. Similarly,
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there were no differences between the discrimination group and the control group on gender [χ2
(3,185) = 4.57, p = .206], participation method [χ2(1,185) = 0.06, p = .808], and student status
[χ2(1,185) = 0.53, p = .469]. Independent samples t-tests showed that the control group did not
statistically significantly differ from the experimental group on age, t(183) = 0.36, p = .720.
There were no significant differences between the experimental and control group on stress
ratings [t(178) = 0.01, p = .304] and negative affect [t(183) = - 0.21, p = .831] measured before
the experimental manipulations.
Differences in racial identity variables measured were explored between participants
assigned to the discrimination conditions and control condition. Independent samples t-tests
showed that the control group did not significantly differ from the experimental group on racial
identity centrality, t(183) = 1.63, p = .105, public regard t(183) = -0.36, p = .720, or private
regard t(183) = 0.50, p = .619.
Analyses were conducted to explore associations between demographic characteristics
and outcome variables (i.e., post-simulation stress and negative affect) to determine whether it
would be appropriate to control for any demographic variables in the planned analyses. Bivariate
correlations showed that age was not statistically significantly associated with any of the study
variables (see Table 1). One-way ANOVAs were used to examine post-simulation stress scores
by demographic and sample characteristics. Post-simulation stress scores did not significantly
differ by gender, participation method, ethnicity, student status, or sexual orientation. Similarly,
one-way ANOVAs showed no significant differences in negative affect by gender, participation
method, ethnicity, student status, or sexual orientation. See supplemental text for detailed
statistical information.
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Relations between stress and negative affect ratings were explored (see Table 1).
Bivariate correlations showed that stress ratings before the experimental manipulation were
statistically significantly related to stress ratings following the simulation (r = .48, p < .001),
Similarly, negative affect ratings before the experimental manipulations were positively
associated with post-simulation negative affect (r = .57, p < .001). Pre-simulation stress ratings
were also associated with pre-simulation negative affect (r = .23, p = .002), and post-simulation
negative affect (r = .36, p < .001).
Associations between the three dimensions of racial identity were also explored (see
Table 1). Centrality was correlated with private regard positively (r = .47, p < .001) and public
regard negatively (r = -.18, p = .013). Public regard was not statistically significantly related to
private regard (r = -.07, p = .318).
Bivariate correlations were computed to estimate the associations between variables for
the full sample, and separately for the racial discrimination group and control group (see Table
1). Among all participants, post-simulation stress was statistically significantly positively
associated with centrality and private regard, and negatively associated with public regard. We
observed similar patterns using data from the racial discrimination group. Results were different
in the control group, however. Post-simulation stress was not statistically significantly associated
with centrality, public regard, or private regard. Z-to-r transformations did not reveal statistically
significant differences across the discrimination group and the control group in correlations
between post-simulation stress and racial identity variables. Similar patterns emerged for the
correlations between the negative affect and the dimensions of racial identity (see Table 1).
Main Analyses
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Hypothesis 1: Group differences in stress and negative affect scores. Table 2
summarizes statistics from analyses examining differences in post-simulation stress and negative
affect between the racial discrimination and control groups. H1 was supported. Controlling for
pre-simulation stress ratings, participants in the discrimination condition reported higher levels
of stress (M = 46.54, SD = 28.41) than participants in the control condition (M = 24.07, SD =
18.69), F(1,1 78) = 24.03, p < .001, η2 = 0.12. Similarly, controlling for pre-simulation negative
affect ratings, participants in the discrimination condition reported higher levels of postsimulation negative affect (M = 1.85, SD = 0.68) than participants in the control condition (M =
1.48, SD = 0.64), F(1,180) = 13.99, p < .001, η2 = 0.07.
Hypothesis 2: Moderating role of centrality on the links between discrimination and
distress. Table 3 summarizes regression modes predicting stress and negative affect by racial
identity centrality. H2 was not supported. Relative to the control condition, participants in the
racial discrimination condition reported higher post-simulation stress scores even when
controlling for pre-simulation stress (β = 0.33, p < .001). There was not a statistically significant
main effect of centrality on post-simulation stress scores (β = 0.19, p = .138). Racial identity
centrality did not statistically significantly moderate the relation between discrimination and
post-simulation stress score, controlling for pre-simulation stress score (β = 0.03, p = .791).
Similarly, for the regression equation predicting negative affect, those in the discrimination
condition had higher post-simulation negative affect scores even when controlling for presimulation negative affect (β = 0.23, p < .001). Racial identity centrality did not significantly
predict post-simulation negative affect (β = 0.11, p = .178). Racial identity centrality did not
moderate the effect of discrimination on negative affect (β = 0.07, p = .424).
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Hypothesis 3: Moderating role of private regard on the links between discrimination
and distress. Table 4 summarizes regression models predicting stress and negative affect by
racial identity private regard. H3 was also not supported. There was a significant main effect of
discrimination such that those in the discrimination condition had higher post-simulation stress
scores than those in the control condition, even when controlling for pre-simulation stress scores
(β = 0.32, p < .001). There was not a statistically significant main effect of private regard on
post-simulation negative affect (β = 0.33, p = .052). Racial identity private regard did not
moderate the effect of discrimination on post-simulation stress rating (β = -0.17, p = .333).
Similarly, H3 was not supported for post-simulation negative affect scores. There was a
significant main effect of discrimination such that those in the discrimination condition had
higher post-simulation mean negative affect scores than those in the control condition, even
when controlling for pre-simulation negative affect scores (β = 0.23, p < .001). There was also a
statistically significant main effect of private regard such that higher private regard was linked to
higher post-simulation negative affect (β = 0.22, p = .040). Racial identity private regard did not
moderate the effect of discrimination on post-simulation negative affect (β = -0.06, p = .613).
Hypothesis 4: Moderating role of public regard on the links between discrimination
and distress. Table 5 summarizes regression models predicting stress and negative affect by
racial identity public regard. In line with null effects from recent literature, H4b was supported
for post-simulation stress. There was a significant main effect of discrimination condition such
that those in the discrimination condition had higher post-simulation stress scores than those in
the control condition, even when controlling for pre-simulation stress (β = 0.31, p < .001). There
was not a statistically significant main effect of racial public regard on post-simulation stress
ratings (β = -.10, p = .417). Racial identity public regard did not moderate the effect of
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discrimination on post-simulation stress rating (β = -0.07, p = .573). Similarly, H4b was
supported for post-simulation negative affect. There was a significant main effect of
discrimination condition such that those in the discrimination condition had higher postsimulation negative affect scores than those in the control condition (β = 0.31, p < .001). There
was not a statistically significant main effect of racial public regard on post-simulation negative
affect scores (β = -0.12, p = .233). Racial identity public regard did not moderate the effect of
discrimination on post-simulation negative affect (β = 0.03, p = .751).
Exploratory analyses
Individual discrimination conditions. Planned exploratory regression models were
specified to examine whether each racial identity variable moderated the effects of each racial
discrimination type (e.g., major discrimination compared to control) on stress and negative
affect. Table 6 summarizes the results from regression equations predicting post-simulation
stress. There were three pairwise comparisons against the control: major discrimination,
microinsult, and microinvalidation. For each pairwise comparison, post-simulation stress was
regressed on each racial identity dimension, and the racial discrimination condition x racial
identity dimension interaction term. The same analyses were conducted for regression analyses
predicting post-simulation negative affect (see Table 7).
Major discrimination: Consistent with results from the confirmatory regression
analyses, we observed statistically significant effects of major racial discrimination on postsimulation stress, controlling for pre-simulation stress scores. Racial identity centrality (β = 0.06,
p = .632) did not statistically significantly moderate the impact of major discrimination on postsimulation stress. Similarly, in a separate regression model, racial identity private regard (β = 0.17, p = .369) did not statistically significantly moderate the impact of major discrimination on
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post-simulation stress. Finally, racial identity public regard (β = -0.14, p = .224) did not
statistically significantly moderate the impact of major discrimination on post-simulation stress.
Results concerning negative affect were similar to those concerning stress. Our three
separate regression models showed that racial identity centrality (β = 0.03, p = .726), racial
private regard (β = -0.07, p = .570), and racial public regard (β = -0.05, p = .690) did not
moderate the impact of major discrimination on post-simulation negative affect.
Microinsult: Consistent with results from the confirmatory regression analyses, we
observed statistically significant effects of discrimination condition such that those in the
microinsult condition had higher post-simulation stress scores than those in the control condition.
Racial identity centrality did not moderate the impact of microinsult on post-simulation stress (β
= -0.02, p = .988). Similarly, private regard (β = -0.15, p = .267) did not moderate the impact of
microinsult on post-simulation stress. Finally, public regard (β = -0.08, p = .456) did not
statistically significantly moderate the impact of microinsult on post-simulation stress.
Results concerning negative affect were similar to those concerning stress. Our three
separate regression models showed that racial identity centrality (β = 0.00, p = .990), private
regard (β = -.11, p = .288), and public regard (β = 0.04, p = .793) did not statistically
significantly moderate the impact of microinsult on post-simulation negative affect.
Microinvalidation. Consistent with the pattern of results for the confirmatory analyses,
there was a statistically significant main effect of discrimination condition such that those in the
microinvalidation condition had higher post-simulation stress scores than those in the control
condition. Similarly, racial identity centrality (β = 0.05, p = .679), private regard (β = -0.09, p =
.503), and public regard (β = 0.03, p = .803) did not statistically significantly moderate the
impact of microinvalidation on post-simulation stress.
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Results concerning negative affect were similar to those concerning stress. Our regression
models showed that racial identity centrality (β = 0.15, p = .162), private regard (β = 0.06, p =
.615), and public regard (β = 0.02, p = .906), did not statistically significantly moderate the
impact of microinvalidation on post-simulation negative affect.
Additional exploratory models were conducted to examine the main effects of each of the
dimensions of racial identity in the same model on stress and negative affect outcome (see Table
S2 in supplemental materials). Post-simulation stress was regressed on pre-simulation stress,
racial discrimination, centrality, public regard, and private regard. Consistent with the
confirmatory analyses across racial identity dimensions, there was a statistically significant main
effect of racial discrimination on post-simulation stress such that those in the discrimination
condition had higher post-simulation stress (β = 0.33, p < .001) and negative affect (β = 0.24, p <
.001) than those in the control condition. With other racial identity variables and the racial
discrimination variable in the model, we found that higher levels of centrality were linked to
higher levels of post-simulation stress (β = 0.15, p = .033). By contrast, racial public regard (β =
-0.12, p = .060) and private regard (β = 0.10, p = .143) were not predictive of post-simulation
stress. Similar patterns of results emerged concerning negative affect. Specifically, postsimulation negative affect was regressed on pre-simulation negative affect, racial identity
centrality, public regard, private regard, and racial discrimination condition. Consistent with
confirmatory analyses across dimensions, there was a statistically significant main effect of
discrimination condition such that those in the discrimination condition had higher postsimulation negative affect than those in the control condition (β = 0.24, p < .001). Accounting for
pre-simulation negative affect, discrimination condition, and the other racial identity dimensions,
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the effects of each of the three dimensions on post-simulation negative affect were not significant
(see Table S2 in supplemental materials).
Discussion
This was one of few experimental studies to examine the moderating role of racial
identity on the causal effects of racial discrimination on stress and negative affect. In the present
study, a range of discrimination experiences were represented to understand effects on distress,
from seemingly innocuous microinvalidation to major discrimination experiences as defined by
Sue’s taxonomy (Sue et al., 2007). A strength of our study was the use of an experimental design
and virtual reality technology to simulate racial discrimination experiences. Our approach
allowed us to assess the impact of discrimination on real-time stress and negative affect
responses in an immersive virtual environment. Additionally, the use of standardized
experimental stimuli allowed us to isolate the moderating effects of racial identity on the links
between racial discrimination and distress by mitigating the possible roles of recall bias.
Consistent with our expectation, participants exposed to racial discrimination experiences
across a range of intensity levels indicated greater stress and negative affect than participants
exposed to general stress related to finances, academics, and career. In contrast to our second set
of hypotheses, racial identity centrality, public regard, and private regard did not moderate the
impact of racial discrimination on distress. In addition to the lack of support for our moderation
hypotheses, the main effects of private regard on distress outcomes were in the opposite of the
direction that we expected. That is, there was a statistically significant main effect of private
regard such that higher levels of racial private regard were linked to higher post-simulation
negative affect. Given that previous experimental research has shown that higher racial private
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regard is linked to lower autonomic stress responses following exposure to blatant racism
(Neblett JR. & Roberts, 2013), our result is surprising.
Racial identity centrality did not moderate the effects of discrimination on distress
outcomes. Consistent with social identity theories (Tajfel & Turner, 2004; Turner et al., 1987;
Yip et al., 2019) and results from a recent experimental study on the links between vicarious
discrimination and drinking outcomes (Desalu et al., 2021), we expected that racial identity
centrality would intensify the effects of discrimination on distress outcomes. However, our
results were more consistent with findings from observational studies suggesting no moderation
of centrality on the links between discrimination and distress in African American adolescents
(Sellers et al., 2006), in Latinx American college students (French & Chavez, 2010), and Asian
and Latinx twelfth graders (Huynh & Fuligni, 2010). Our results were also in line with the
aggregated findings from a recent meta-analysis indicating null moderation effects for all three
dimensions (Yip et al., 2019).
Consistent with previous investigations (Burrow & Ong, 2010; Desalu et al., 2021;
French & Chavez, 2010; Huynh & Fuligni, 2010; Lui, 2020; Yip et al., 2019), and consistent
with our hypotheses, racial identity public regard did not moderate the effects of discrimination
on distress. Perhaps individuals who believe that the public generally holds positive beliefs about
their racial group are more easily able to brush off stressful interpersonal experiences as one-off
encounters that are not indicative of how the public typically perceives their group. Our findings
did not support predictions posed by social identity theories positing that those who believe that
others hold positive views of their racial group would deem discrimination experiences more
unexpected, and thus be more negatively impacted by these experiences (Turner et al., 1987).
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To make sense of the null findings, first explanations related to power and sample
characteristics are explored. Then, possible broader conceptual and theoretical explanations are
explored.
Power and Sample-Related Explanations for Null Findings
It is possible that our moderation hypotheses were not supported due to issues with
statistical power to detect effects. The preliminary power analyses were conducted using effect
size estimates from an experimental study examining vicarious discrimination and drinking
outcomes. This experimental study suggested moderate to large effect sizes for the interaction
between vicarious discrimination and centrality (Cohen’s f = .39) and for the interaction between
vicarious discrimination and private regard (Cohen’s f = .39) to predict drinking outcomes.
However, our sample showed a much smaller effect size for the interactions between racial
discrimination and racial identity centrality in our analyses predicting stress (β = .03) and
negative affect (β = .07). With the effect sizes observed in our sample, for the regression
predicting stress, a sample of approximately 5500 would have been needed to reach 80% power,
and for the regression predicting negative affect a sample of approximately 450 would be needed
to reach 80% power for the moderating effect of centrality on distress. Similarly, the effect sizes
for the interaction effects of private regard and discrimination were smaller in our sample for
predicting stress (β = -.17) and for predicting negative affect (β = -.06) than indicated by
estimates used from prior literature. Post-hoc power analyses showed that a sample size of
approximately 1250 would have been needed to reach 80% power with our observed effect sizes
for regression equations predicting negative affect by racial discrimination x private regard. The
effect sizes from the experimental study were chosen for our preliminary power analyses because
the design matched the most closely to the present study which was aimed to reduce biases in
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self-reported data. Perhaps the effects of vicarious discrimination on drinking outcomes
measured in the previous study may be more robust than the effects of direct discrimination on
stress and negative affect outcomes, and thus we lacked the sample size to detect the moderation.
Effects of vicarious discrimination could be more robust because when witnessing a
discrimination event vicariously, people may feel more removed from the experience and less
motivated to adapt positively and maintain positive self-concept. Additionally, it is possible that
the effect size estimates from the prior experimental study on vicarious discrimination and
drinking outcomes were inflated due to a small sample size (N = 51). When sample sizes are
small, effect sizes can be overestimated and results may not be reproducible (Button et al., 2013).
In contrast to the power concerns described above, post-hoc power analyses using the
effect size for the racial discrimination x private regard interaction term observed in our study
showed that our sample size should have been sufficient to reach approximately 80% power for
the regression equation predicting stress. An alternative explanation for the null moderation
effect between private regard and discrimination to predict stress has to do with the distribution
of private regard scores in our sample. Among our sample, many people reported high levels of
private regard (M = 6.16, SD = 0.80). Therefore, our sample may have not had the variability in
private regard scores that is necessary to detect moderation effects. One statistical issue raised by
the empirical literature involved in detecting moderation effects involves sample data which does
not represent the full range of possible scores of the variables that may exist in the population.
When variance in a sample is less than estimated in the population even by a small amount, the
power for detecting significant effects is greatly reduced (Memon et al., 2019). It is possible that
those who were interested in participating in our study advertised for people of color may have
had some self-selection biases which could be related to high private regard. Future studies
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would benefit from oversampling for individuals with a wider range of racial identity private
regard.
Conceptual Explanations for Null Findings
Differences between the present study and prior empirical research may be related to the
measurement of psychological distress. It is possible that the moderating effects of racial identity
dimensions on the links between discrimination and distress may be delayed and may not be
observable in real-time. In line with the possibility that the moderating role of racial identity may
depend on longer term processing of the events, investigations which have assessed real-time
discrimination as it occurs in daily life through daily diaries have tended to yield null moderation
effects of racial identity in the links between discrimination and psychological distress. For
example, an investigation using daily diary entries in a sample of African Americans found that
there were not significant moderating effects of public regard or private regard for daily
associations of discrimination and distress (Burrow & Ong, 2010). Additionally, another daily
diary study with Latinx and Asian American youth showed that neither racial private regard nor
racial identity centrality moderated the relations between daily racial discrimination and
wellbeing (Huynh & Fuligni, 2010). In line with these daily diary studies, our study investigating
real-time responses to discrimination showed null moderation effects. In contrast, some of the
studies that have measured psychological distress over longer time periods have yielded
statistically significant moderating effects on the role of racial identity in the links between
discrimination and distress. For example, one longitudinal study measuring self-reported
discrimination experiences at various time points throughout a year indicated that high centrality
and high public regard exacerbated the links between discrimination and externalizing problems
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(Caldwell et al., 2004). Taken together, it is possible that the moderating effects of racial identity
may depend on longer term, maladaptive emotional processing of discrimination events.
If the possible moderating effects of racial identity on the links between discrimination
and distress are indeed delayed over time, it is possible that maladaptive ruminative thought
related to racial identity could be occurring in the time period between experiencing a
discrimination event and showing psychological distress. Rumination is an emotion regulation
strategy which involves engaging in negative repetitive thinking, and has been identified as the
only well-studied emotion regulation strategy to show consistent links to poor psychological
health (Zawadzki, 2015). In support of the possible relations between rumination and racial
identity, previous research has shown positive links between centrality and recall of
discrimination, and negative links between private regard and recall of discrimination (Burrow &
Ong, 2010). Further, several studies have identified rumination as a mediating pathway in the
links between discrimination and distress outcomes among people of color (Bernard et al., 2022;
Borders & Liang, 2011). One possibility is that racial identity is moderating the mediating role of
rumination in the links between discrimination and distress. That is, perhaps individuals who
hold their racial group membership as a central part of their identity may ruminate on distressing
discrimination experiences, which could subsequently impact their mental health. Perhaps people
who feel more positively about their racial group membership are more easily able to brush off
these experiences by using alternative, more adaptive, emotion regulation strategies than
rumination, such as reappraisal. Subsequently, these individuals high in private regard could be
protected against longer-term mental health consequences. These may be more longer-term
ruminative processes that are not observable in real time.
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An additional possible explanation for our null effects concerns the possibility of more
complex person-centric profiles that cannot be ascertained with the moderation models examined
in our study. For example, one study used cluster analyses to create profiles of racial identity
dimensions to examine the relations between the racial identity profiles, discrimination, and
mental health outcomes (Banks & Kohn-Wood, 2007). They found that those whose racial
identity profile was characterized by a desire to blend in with the mainstream and focus on
shared qualities between people rather than seeing race as a core part of their self-concept had
stronger associations between discrimination and depressive symptoms compared to those with
other profiles.
Alternatively, it is possible that perhaps racial identity does not moderate the impact of
discrimination on distress at all, and that rather, perhaps there are individual differences in the
degree to which people are attuned to experiences of discrimination in their daily lives. Some
investigations have shown anticipatory stress pathways which suggest that people who have
certain racial identity constellations may be more prone to distress. For example, one daily diary
study of discrimination experiences and depressive symptomology over a 20-day time period
showed that individuals who had a racial identity profile that was characterized by high levels of
racial centrality, low levels of private regard, or low levels of public regard experienced
heightened levels of depressive symptoms the day before a racial event occurred (Hoggard et al.,
2015). The authors suggest that individuals with these features may be living in chronic worry of
experiencing racial stress. Similarly, another study showed that higher centrality, lower private
regard, and lower public regard were linked to greater psychological anticipation of racismrelated stress (Hope et al., 2021). One way to combat this state of chronic worry and anticipation
of racial stress may have to do with how individuals are socialized to think about their race.
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Racial socialization has been examined as a protective factor in the links between discrimination
and distress. For example, one study found that racial socialization involving messages about
racial pride, and preparation for bias moderated the relation between discrimination and selfesteem (Harris-Britt et al., 2007). Based on these findings, it is possible that interventions which
target increasing private or public regard could protect individuals from this harmful state of
constant worry. Future research would benefit from exploring these possibilities, and methods
such as ecological momentary assessment could help researchers better understand the role of
racial identity and emotion regulation processes as they occur in anticipation of, during, and after
experiencing discrimination events.
Limitations
Several limitations must be acknowledged. First, our discrimination condition consisted
of three intensity levels of discrimination combined into one condition. In doing so, our
discrimination condition had three times the number of individuals as our control condition.
Literature indicates that one statistical issue with detecting moderation effects has to do with
unequal sample size across moderator categories. It is suggested that in order to have sufficient
power to detect a moderation effect, researchers should balance the sample size across moderator
variables (Memon et al., 2019).
An additional possible limitation is that since the avatar in the virtual simulation was
always a White male, the conversations in the control condition could have still been perceived
as race-related, or could have been impacted by how individuals think about their racial group
membership. The conversations in the control condition were centered around finances,
coursework, and other life stressors. Given that these topics are areas in which people of color
have been and continue to be socially disadvantaged, it is possible that individual differences in
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racial identity may have impacted their stress ratings. One previous experimental investigation of
racial identity and physiological responses to discrimination used different vignettes involving
perpetrators of discrimination from different racial backgrounds (Neblett JR. & Roberts, 2013).
Future studies may examine whether the racial background of the person delivering stressful
conversation unrelated to race may differentially impact stress responses in people of color.
Additionally, one limitation to acknowledge is that our measures of racial identity
dimensions were presented after the experimental manipulations. Though these dimensions are
hypothesized to be stable (Sellers et al., 1998), it is possible that our experimental manipulations
could have unintentionally impacted individuals’ ratings on racial identity. In our exploratory
analyses, we examined differences between the discrimination and control conditions on ratings
of centrality, private regard, and public regard and did not detect any differences. However, it is
still possible that our experimentation may have systematically influenced ratings of racial
identity. Future studies may benefit from counterbalancing the order by which research
participants complete self-report racial identity measures, or administrating these measures prior
to experimentation.
One additional limitation to acknowledge is that it has to do with using the postsimulation stress scores as a dependent variable. It is possible that by the end of the simulation,
people may have recovered from the distressing discrimination experience and may feel less
distressed once the interaction has concluded. By using this approach, we may be missing
important information about the peak and recovery from distress. It is possible that measuring
the dependent distress variables at the height of participants’ distress may have shown more
robust effects.
Future Directions
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Although the present study demonstrated null effects, questions remain about the
moderating role of dimensions of racial identity on stress and negative affective responses to
discrimination. The present investigation was intended to reduce the impact of possible reporting
biases through experimentation, but there are still a number of pathways to explore to elucidate
the potential moderating role of racial identity dimensions. For example, to address issues of
statistical power, future studies could benefit from using rigorous experimental designs with
large sample sizes representing a wide range of values across racial identity dimensions. Using
this approach could help to address concerns of reporting biases about discrimination through
experimentation while also ensuring adequate power to detect effects. Additionally, researchers
should continue to explore other complexities in the relations between racial identity,
discrimination, and distress. For example, future work could investigate potential longitudinal
pathways and the interplay between racial identity and the impact of racial discrimination on
subsequent mental health outcomes through maladaptive emotion regulation strategies. This
could help determine if ruminative processing of discriminatory events may impact how racial
identity is linked with discrimination and psychological distress. Additionally, future researchers
could employ methods such as ecological momentary assessments of discrimination events as
they occur to provide information about the way that people anticipate stressful discrimination
experiences, experience them in real time, and subsequent use of emotion regulation strategies in
processing the events. These methods could provide more insight on what is happening within
individuals before, during, and after discrimination events, and how these differences may
differentially impact mental health outcomes. Methods such as these that continue to interrogate
the role of racial identity in the links between discrimination and psychological distress could
also provide insight on features that may protect individuals from the impact of discrimination.
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Additionally, there may be more complexity in the relations between racial identity,
discrimination, and distress than is able to be ascertained by quantitative research methods alone.
In order to understand how people conceptualize their identities and their lived experiences with
racial stress, it may be beneficial to combine person-centered quantitative methods with
qualitative methods. Perhaps using qualitative approaches aimed to understand people’s lived
experiences of discrimination could provide more valuable information than quantitative
statistical models that attempt to simplify experiences to a few key variables. For example, the
UConn Racial/Ethnic Stress and Trauma Survey (UnRESTS) is an interview which assesses
racial and ethnic identity development, experiences of racism and discrimination from various
sources, and transdiagnostic psychopathology symptomology (e.g., avoidance, cognitive
symptoms, physiological symptoms, and distress; M. T. Williams et al., 2018). Future
researchers and clinicians alike could use qualitative tools such as these to gain depth in
understanding individuals’ experiences with identity, discrimination, and psychopathology.
Conclusion
Our study adds to the robust body of evidence depicting the harmful impact of
discrimination on psychological distress. We demonstrated that discrimination has an immediate
detrimental impact on stress and negative affect, even when compared to general stress, across
groups and severity levels of discrimination. Using innovative methodology aimed to reduce
recall and reporting biases while allowing for immersive realism, our null moderation results
were consistent with the existing evidence in the field (Yip et al., 2019). Although our results did
not show the hypothesized moderating effects of the dimensions of racial identity, features of our
study and sample leave several pathways to continue to explore. Understanding the complexities
of relations between racial identity, discrimination, and psychological distress can help to inform
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targets for interventions with the goal of ultimately improving the mental health of marginalized
communities at large.
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Table 2
Analysis of Covariance for Post-Simulation Stress/Negative Affect by Condition with Pre-Simulation Stress/Negative
Affect as Covariates

Predictor
Stress
Intercept
Pre-Simulation Stress (Covariate)
Discrimination Condition
Negative Affect
Intercept
Pre-Simulation Negative Affect (Covariate)
Discrimination Condition

F(df)

p

ηp2

63.60(1,181)
54.17(1,181)
24.03(1,181)

< .001
< .001
< .001

0.26
0.23
0.12

15.65 (1,183)
92.48(1,183)
13.99(1,183)

< .001
< .001
< .001

0.08
0.34
0.07
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Table 3
Regressions Predicting Post-Simulation Stress and Negative Affect by Pre-Simulation Ratings,
Discrimination, Centrality, and Discrimination x Centrality
β
Predictor
B (SE)
p
Stress
Intercept
11.18 (3.89)
0.40
.004
Pre-Simulation Stress
0.77 (0.11)
0.43
<.001
Discrimination
21.95 (4.02)
0.33
<.001
Centrality
3.86 (2.60)
0.19
.138
Discrimination x Centrality
0.79 (2.96)
0.03
.791
Negative Affect
Intercept
0.33 (0.14)
0.48
.018
Pre-Simulation Negative Affect
0.79 (0.11)
0.56
<.001
Discrimination
0.38 (0.08)
0.23
<.001
Centrality
0.05 (0.04)
0.11
.178
Discrimination x Centrality
0.04 (0.05)
0.07
.424
Note. Centrality was mean-centered. Discrimination is coded as 0 = Control Condition, 1 = Discrimination
Condition. Regression analysis on stress was performed with full information maximum likelihood estimator.
Regression on negative affect was performed with maximum likelihood models with standard errors that are robust
to non-normality.
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Table 4
Regressions Predicting Post-Simulation Stress and Negative Affect by Pre-Simulation Ratings,
Discrimination, Private Regard, and Discrimination x Private Regard
β
Predictor
B (SE)
p
Stress
Intercept
11.07 (3.88)
0.40
.004
Pre-Simulation Stress
0.79 (0.11)
0.45
<.001
Discrimination
21.38 (4.00)
0.32
<.001
Private Regard
11.63 (6.00)
0.33
.052
Discrimination x Private Regard
-6.22 (6.42)
-0.17
.333
Negative Affect
Intercept
0.31 (0.13)
0.45
.022
Pre-Simulation Negative Affect
0.81 (0.11)
0.58
<.001
Discrimination
0.37 (0.09)
0.23
<.001
Private Regard
0.19 (0.09)
0.22
.040
Discrimination x Private Regard
-0.05 (0.10)
-0.06
.613
Note. Private Regard was mean-centered. Discrimination is coded as 0 = Control Condition, 1 = Discrimination
Condition. Regression analysis on stress was performed with full information maximum likelihood estimator.
Regression on negative affect was performed with maximum likelihood models with standard errors that are robust
to non-normality.
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Table 5
Regressions Predicting Post-Simulation Stress and Negative Affect by Pre-Simulation Ratings,
Discrimination, Public Regard, and Discrimination x Public Regard
β
Predictor
B (SE)
p
Stress
Intercept
12.52 (3.87)
0.45
.001
Pre-Simulation Stress
0.76 (0.11)
0.43
<.001
Discrimination
20.38 (4.01)
0.31
<.001
Public Regard
-1.84 (2.27)
-0.10
.417
Discrimination x Public Regard
-1.50 (2.65)
-0.07
.573
Negative Affect
Intercept
0.36 (0.15)
0.53
.015
Pre-Simulation Negative Affect
0.77 (0.12)
0.55
<.001
Discrimination
0.36 (0.09)
0.22
<.001
Public Regard
-0.06 (0.05)
-0.12
.233
Discrimination x Public Regard
0.02 (0.06)
0.03
.751
Note. Public Regard was mean-centered. Discrimination is coded as 0 = Control Condition, 1 = Discrimination
Condition. Regression analysis on stress was performed with full information maximum likelihood estimator.
Regression on negative affect was performed with maximum likelihood models with standard errors that are robust
to non-normality.
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Regressions Predicting Post-Simulation Stress in Individual Discrimination Conditions by Pre-Simulation Stress, Racial Identity Dimensions, and Condition x
Racial Identity

Table 6
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p
<.001
.041
<.001

β
0.32
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0.61
-.07
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Negative Affect
Negative Affect
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Note. Maximum likelihood with standard errors robust to assumptions of normality were used.

Predictor
Major Discrimination
Private Regard
Pre-simulation
Negative Affect
Major Discrimination x
Private Regard

Predictor
Major Discrimination
Centrality
Pre-simulation
Negative Affect
Major Discrimination x
Centrality

Major Discrimination

.793

p
<.001
.197
<.001

.288

p
<.001
.040
<.001

.990

p
<.001
.153
<.001

Predictor
Microinvalidation
Public Regard
Pre-simulation Negative
Affect
Microinvalidation x
Public Regard

Predictor
Microinvalidation
Private Regard
Pre-simulation Negative
Affect
Microinvalidation x
Private Regard

Predictor
Microinvalidation
Centrality
Pre-simulation Negative
Affect
Microinvalidation x
Centrality

0.01 (0.10)

B (SE)
0.25 (0.12)
-.06 (0.05)
0.77 (0.22)

0.08 (0.15)

B (SE)
0.25 (0.11)
0.19 (0.09)
0.81 (0.19)

0.11 (0.08)

B (SE)
0.25 (0.11)
0.06 (0.04)
0.77 (0.20)

Microinvalidation

0.02

β
0.18
-.11
0.53

0.06

β
0.17
0.18
0.56

0.15

β
0.18
0.10
0.53

.906

p
.033
.223
<.001

.615

p
.031
.043
<.001

.162

p
0.024
.162
<.001

Regressions Predicting Post-Simulation Negative Affect in Individual Discrimination Conditions by Pre-Simulation Negative Affect, Racial Identity Dimensions,
and Condition x Racial Identity

Table 7
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Supplemental Materials
Supplement to Results
One-way ANOVAs were used to examine post-simulation stress and negative affect
scores by demographic and sample characteristics. Post-simulation stress (F(3,177) = 2.09, p =
.104) and negative affect scores (F(3,179) = 0.23, p = .878) did not significantly differ by
gender. There were no statistically significant differences in post-simulation stress (F(1,179) =
1.56, p = .214) and negative affect scores (F(1,181) = 2.06, p = .153) across participants who
completed the study in person or remotely. Post-simulation stress (F(3,177) = 0.84, p = .472)
and negative affect scores (F(3,179) = 0.11, p = .956) did not significantly differ by ethnicity.
There were no statistically significant differences in Ppost-simulation stress (F(1,179) = 0.43, p
=.511) and negative affect scores (F(1,181) = 0.06, p = .805) across participants who were
college students or community adults. Post-simulation stress (F(6,174) = 1.01, p = .421) and
negative affect scores (F(6,176) = 1.49, p = .183) did not significantly differ by sexual
orientation.
Table S2 describes additional models conducted to examine the main effects of each of
the dimensions of racial identity in the same model without any interaction terms for both stress
and negative affect outcomes. Post-simulation stress was regressed on pre-simulation stress,
centrality, public regard, private regard, and condition. There was a statistically significant main
effect of condition such that those in the discrimination condition had higher post-simulation
scores than those in the control condition (B = 22.16, SE = 3.98, p < .001). Accounting for the
other dimensions of racial identity and discrimination condition, there was a statistically
significant effect of centrality, such that higher centrality was linked to higher post-simulation
stress (B = 3.06, SE = 1.43, p = .033). Accounting for pre-simulation stress, condition, and the
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other dimensions, the effects of public regard and private regard on post-simulation stress were
not significant.
Post-simulation negative affect was regressed on pre-simulation negative affect,
centrality, public regard, private regard, and discrimination condition. Consistent with
confirmatory analyses across dimensions, there was a statistically significant main effect of
discrimination condition such that those in the discrimination condition had higher postsimulation negative affect than those in the control condition (B = 0.39 SE = 0.09, p < .001).
Accounting for pre-simulation negative affect, discrimination condition, and the other
dimensions, the effects of all of the dimensions on post-simulation negative affect were not
significant.

56

RACIAL IDENTITY, DISCRIMINATION, AND DISTRESS

57

Table S1
A Priori Power Analyses
Interaction term

Discrimination x Centrality

Discrimination x Private Regard

Discrimination x Public Regard

Sample size

Parameter estimates
(Cohen’s f)

Power estimates

176
176
176
176
88
88
176
176
176
176
88
88
176
176
88
88

.39
.25
.21
.20
.30
.25
.36
.25
.21
.20
.30
.25
.21
.20
.30
.25

100.0%
92.9%
83.0%
78.7%
84.0%
68.0%
99.9%
93.4%
83.0%
79.7%
86.0%
69.0%
83.7%
79.6%
87.2%
70.4%
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Table S2
Regression Predicting Post-Simulation Stress and Negative Affect by Pre-Simulation Stress,
Racial Identity Dimensions, and Racial Discrimination Condition
B (SE)
Stress
Intercept
Pre-Simulation Stress
(Covariate)
Centrality
Public Regard
Private Regard
Racial Discrimination
Negative Affect
Intercept
Pre-Simulation Negative Affect
(Covariate)
Centrality
Public Regard
Private Regard
Discrimination

β

p

11.66 (3.82)
0.73 (0.11)
3.06 (1.43)
-2.26 (1.19)
3.49 (2.37)
22.16 (3.98)

.003
0.41
0.15
-0.12
0.10
0.33

0.33 (0.14)
0.78 (0.08)
0.05 (0.03)
-0.03 (0.03)
0.09 (0.06)
0.39 (0.09)

<.001
.033
.060
.143
<.001
.023

0.557
0.106
-0.059
0.108
0.238

<.001
.114
.323
.103
<.001
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Figure S1
Grouped Scatterplot Depicting Post-Simulation Stress by Racial Identity Centrality by
Experimental Condition

59

RACIAL IDENTITY, DISCRIMINATION, AND DISTRESS
Figure S2
Grouped Scatterplot Depicting Post-Simulation Negative Affect by Racial Identity Centrality by
Experimental Condition
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Figure S3
Grouped Scatterplot Depicting Post-Simulation Stress by Racial Identity Centrality by Each of
the Four Experimental Conditions
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Figure S4
Grouped Scatterplot Depicting Post-Simulation Negative Affect by Racial Identity Centrality by
Each of the Four Experimental Conditions
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Figure S5
Grouped Scatterplot Depicting Post-Simulation Stress by Racial Identity Private Regard by
Experimental Condition
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Figure S6
Grouped Scatterplot Depicting Post-Simulation Negative Affect by Racial Identity Private
Regard by Experimental Condition
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Figure S7
Grouped Scatterplot Depicting Post-Simulation Stress by Racial Identity Private Regard by Each
of the Four Experimental Conditions
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Figure S8
Grouped Scatterplot Depicting Post-Simulation Negative Affect by Racial Identity Private
Regard by Each of the Four Experimental Conditions
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Figure S9
Grouped Scatterplot Depicting Post-Simulation Stress by Racial Identity Public Regard by
Experimental Condition
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Figure S10
Grouped Scatterplot Depicting Post-Simulation Negative Affect by Racial Identity Public Regard
by Experimental Condition
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Figure S11
Grouped Scatterplot Depicting Post-Simulation Stress by Racial Identity Public Regard by Each
of the Four Experimental Conditions
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Figure S12
Grouped Scatterplot Depicting Post-Simulation Negative Affect by Racial Identity Public Regard
by Each of the Four Experimental Conditions
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